ABSTRACT In follow-up studies of samples of employees at two of Her Majesty's Dockyards the prevalence of asbestos-related lesions in smokers and ex-smokers was statistically significantly higher than in non-smokers even when differences in age and exposure risk were considered. and Portsmouth respectively were studied to determine the prevalence of asbestos-related pulmonary and pleural lesions.1 2 The exposure of the population to asbestos was described by Harries,3 and no man should have been exposed at work since 1970. The 1414 men at Devonport and 1009 men at Portsmouth who responded in these initial surveys were studied in 1977 to determine rates of attack of asbestos-related lesions.
details of the non-responders. Those still living in the geographical areas of the dockyards attended for chest radiography. In 1966 and 1968 the initial screening radiograph was the 100 x 100 mm photofluorograph produced by the Odelca camera coupled to a 200 mA x-ray generator and phototimer. Men were recalled for full-size films if an abnormality was suspected on the 100-mm film. During the resurvey the same equipment, film type, and staff were used to obtain 100-mm films. A full-size chest radiograph was taken at the same visit to reduce the false-positive recall rate. Men living remote from the dockyard areas had full-size posterioanterior (PA) and botlh anterior-oblique views taken at their local hospital.
All the 100-mm radiographs and the full-size PA radiographs of those living away from dockyard areas were read independently by two of us (GHGM and GS) , using the criteria adopted in the original surveys. Abnormalities seen on these full-size PA radiographs were recorded for survey purposes only when it was considered that these would have been detected on a 100-mm film. All the radiographs bore an identifying number only and thus were read in ignorance of the subject's identity, occupation, asbestos exposure, clinical findings, age, smoking habit, and previous diagnoses.
When either reader suspected an abnormality on these screening films the full-size PA radiograph was read by both readers together, and if this confirmed or did not fully dismiss the suspicion the man was recalled for further radiography if satisfactory anterior-oblique views were not available. Whenever parenchymal fibrosis was suspected the man was recalled for further questioning, full clinical examination, and pulmonary function tests. A very low threshold of suspicion was maintained in selecting Effect of smoking on attack rates ofpulmonary and pleural lesions related to exposure to asbestos dust 269 cases for further examination. Asbestos-related lesions were finally diagnosed after considering the findings at that examination but without considering smoking habit.
CLASSIFICATION OF ASBESTOS-RELATED LESIONS
Adequate evidence from the occupational history of exposure to asbestos was essential to the diagnosis in all cases. The abnormalities were classified as uncalcified pleural plaques, calcified pleural plaques, diffuse pleural thickening, and parenchymal fibrosis. Both readers were required to agree on the final classification.
Pleural plaques are discrete areas of pleural thickening characteristically bilateral; they may be calcified. These were diagnosed only when they could be clearly differentiated from other soft tissue shadows and in the absence of evidence of previous trauma at or near the site. Diffuse pleural thickening is often bilateral and has an indistinct outline becoming progressively more faint towards the centre of the lung field. It often affects the costophrenic angle and was diagnosed only in the absence of a history of infection, surgery, or haemothorax.
The diagnosis of parenchymal fibrosis was accepted only when there was the typical radiographic appearance of irregular small opacities together with persistent basal crackles and a restrictive ventilatory defect with reduced gas transfer factor. The subject's smoking habit was known to the examining doctor before the chest was auscultated and the results of pulmonary function tests examined.
SMOKING HABIT
All subjects who responded to the questionnaire were classified as non-smokers, smokers, or exsmokers from the information available from the previous and current questionnaire. Although not presented here, age (which largely reflects time in occupation) is also a factor positively influencing the prevalence rates.4 5 Differences in the prevalence rate among the groups are likely to be partly attributable to the differences in age distribution, group 1 having a higher proportion of older men with correspondingly longer exposure periods.
EFFECTS OF SMOKING ON THE PREVALENCE OF ASBESTOS LESIONS
In both dockyards the prevalence rates for asbestosrelated lesions in smokers and ex-smokers are higher than that for non-smokers in all but one exposure group (Portsmouth 3) (table 3). Some rates are based on small numbers and should accordingly be treated with some caution. As noted previously, age and occupational-exposure risk influence prevalence rates; thus we have assessed whether the influence of smoking is negligible after allowance has been made for these factors. Table 4 presents a summary of the actual "lesion" cases found and the "expected" number assuming no influence due to smoking. Expected numbers are given to the nearest whole number, although statistical tests have been based on the "precise" expected numbers. Two sets of expected numbers and rates have been calculated; in the first set adjustments for exposure risk and age have been considered while in the second set no adjustments have been made. Particularly for Devonport the two sets of expected lesion rates differ, indicating that exposure risk and age assert some influence on prevalence rates. The non-smokers in both dockyards have observed rates below the expected, and Devonport smokers and Portsmouth ex-smokers have rates above the expected. The Devonport observed rates are found to differ significantly from expectation (Goodness of fit test yields x2 = 6-56, df = 2, p < 0-05)-smoking had positively influenced the prevalence rates. The Portsmouth data suggest a similar conclusion, but the differences between the observed and expected rates are not significant. The relation between smoking habit and prevalence is maintained when the various lesions are considered separately (table 5). All subjects who developed parenchymal fibrosis were, or had been, smokers. Radiological diagnosis of asbestos-related pleural lesions and parenchymal fibrosis had improved during the intervening years both in the technical quality of the radiographs and the expertise of the readers. We were fortunate to obtain the same mass miniature radiography unit and type of film, as both are now obsolete, and to employ the technicians who had taken and processed the original 100-mm films. The greatest handicap was the absence of full-size chestradiographs ofthe men in 1966 and 1968 as these would have allowed us to redefine the prevalence in these years. We took great pains to establish the degree of pleural thickening that would have been reported in the original 100-mm films and applied this to the 1977 films.
Previously published results of these studies4 5 show that men in groups 2, 3, and 4 had a relatively low risk of developing an asbestos-related lesion and an almost negligible risk of parenchymal fibrosis. We now assert that these risks are reduced further if the man is a non-smoker, irrespective of his age and occupational group. Our observation that all those with parenchymal change were or had been smokers differs from that of Becklake et al,6 although there remains a small but non-zero probability of a non-smoker with parenchymal change not being found in a study of this size and design. 
